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METHOD OF MAKING BREAD AMD DOUGH 
IMPROVERS FOR USE THEREIN 

The present invention relates to improver compositions for 
dough or bread and to a method of making bread using such com- 
5 positions. 

As is known, bread dough is produced via mechanical opera- 
tions of mixing, dividing, molding, etc. The physical properties 
of dough; e.g., elasticity, extensibility, non-stickiness and 
moldability have an influence on the quality of the bread produced 
10 from the dough. Moreover, it is possible to improve the quality 
of the bread e.g. its taste index, odor, mouthfeel, volume and 
inner structure, by improving the physical properties of the 
dough. 

V 

I 

Currently, various bread improvers are being employed for 
15 the improvement of the physical properties of bread dough and the 
quality of bread. For example, various emulsifiers (e.g., mono- 
glyceride and calcium stearyl lactylate), oxidizing or reducing 
agents (e.g., potassium bromate and ascorbic acid), L-cystine, 
protease, amylase and lipase are used, but completely satisfactory 
20 effects have not been obtained. 

In our copending EP-A-01 09244 dough improver compositions 
are disclosed comprising phospholipase A ,as the essential ingred- 
ient, optionally in combination with phospholipase D and/or soy- 
bean lecithin. 

25 In accordance with the present invention, it has now been 

found that glutathione decomposing enzymes have an excellent 

.../ 
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effect upon the quality bread. 

Accordingly, in one aspect the present invention provides 
a bread improver composition containing as an active, ingredient 
a glutathione decomposing enzyme, and in another aspect the 
invention provides a method of making bread wherein there is 
incorporated into the dough used ta make the bread a glutathione 
decomposing enzyme. 

The invention is described in more detail below. 

As the glutathione decomposing enzyme used in the present 
invention, any enzyme which decomposes glutathione may be used. 
Known examples of such enzyme are gluthathione oxidase, y -glutamyl 
transferase (EC 2.3.2.2) and cysteinyl glycine dipeptidase 

(EC 3.4.13.6), which are widely distributed in animal tissues, 
plants (e.g., soy bean, mushroom and onion), etc. 

When an animal organ, for example, pig kidney is used as 
an enzyme source, the pig kidney from which fat has been removed 
is minced, washed with acetone and dried prior to use* 

The amount of the glutathione decomposing enzyme to be added 
is determined depending on the quality of wheat flour, the degree 
of the improvement of bread quality which is required, the kind 
of bread, the method of breadmaking, the proportions of the 

ingredients, etc. Generally, 0.5 - 20 units (expressed by Y - 
glutamyl transferase activity at pH.5.5 and 30 °C) of the enzyme 
is used per kg of flour according to the indication based on 

Y -glutamyl transferase activity shown in Reference Example 1 described 
hereinafter. 
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The glutathione decomposing enzyme is usually 
added at the time of dough mixing. Alternatively, the 
enzyme may be mixed with either flour or a baker's flour 
mix containing various auxiliary ingredients. Such alter- 
native methods have the advantage in that the need for 
weighing and adding the glutathione decomposing enzyme 
each time the ingredients are charged for breadmaking is 
saved r and in that an enzymatic reaction gradually proceeds 
during storage whereby the effect of improving the quality 
of bread is heightened. This advantage is another aspect 
of the present invention. 

The effect of the addition of the glutathione 
decomposing enzyme manifests itself in the physical pro- 
perties of dough and the quality of bread. By the addition 
of the present enzyme/ the dough has improved elasticity 
and suppressed stickiness , and also dough roughening on 
molding is inhibited, whereby operations in the respective 
steps become easier. When the present enzyme is added , 
the volume of the product is^ increased, the crumb exhibits 
a fine structure with a well developed film network and 
an appropriate softness is obtained. Further, by. the 
present invention, the tendency of the bread to become 
stale during storage is suppressed- 

Another characteristic of the baking improving 
effect of the present invention which should be especially 
mentioned^ is: manifested when the present: enzyme is applied 
to low-protein flour which: has a protein content less than 
12% and is less suitable for breadmaking, such as domestic 
(Japanese) flour. In the cas^ of such flour, good result 
in breadmaking is not expected as described above, but by 
the use of the present enzyme, the above-described improv- 
ing effect is manifested, and the operability and the 
product quality are both considerably improved. 

Examples of the oxidizincr or reducing agent 
used in combination with the glutathione decomposing 
enzyme include potassium bromate and ascorbic acid, 
examples of the emulsif ier* include monoglyceride and 
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calcium stearyl lactylata, and examples of the enzyme 
preparation include phosphlipase A. Generally, 0.0005 - 
0.01% (w/w) oxidizing or reducing agent and 0.05-0.5% 
(w/w) emulsif ier are used on the basis of flour, and 10 - 
400 units of the enzyme preparation is used per kg of 



The bread improver according to the present 
invention may be applied to either the sponge and dough 
method or the straight dough method. 

When the sponge and dough method is employed as 
the breadmaking process, the glutathione decomposing enzyme 
and- if necessary, phospholipase A, an emulsif ier or an 
oxidizing or reducing agent are added to at least one of the 
sponge mix mainly comprising flour and baker's yeast, and 
the dough mix mainly comprising flour, sugar and shortening. 
It is desired that the glutathione decomposing enzyme and 
phosphlipase A are added to the sponge mix. 

Breadmaking by the sponge and dough method is 



Water is added to the sponge mainly com- 
prising flour and baker's yeast, and the ingredients 
mixed and fermented generally at 25 - 35°C for 2-5 
(sponge fermentation) , The fermented product is 
with the dough mix mainly comprising flour, sugar and 
shortening, and the mixture is further mixed with water 
to make a dough. 

The dough is left generally at 25 - 35°c for 10 - 
40 minutes (floor time) . Thereafter, it is divided 



generally at 15 - 3S a C for 10 - 30 minutes (bench time) . 
Subsequently, the dough is molded, put into pans and 
subjected, to final fermentation (proofing) generally at 35- 45 °C 
£t expands to a certain height, and baking is con- 
ducted at 180- 240 -c for 10-30 minutes to produce bread. 

Breadmaking by the straight dough method is 
affected, for example, as follows: 
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10 



15 



Water is added to the ingredients of dough mainly 
comprising flour, sugar, shortening and yeast food, and 
after mixing/ the mixed product is fermented generally at 
25 -35°C for SO - 130 minutes. The dough is divided accord- 
ing to the size of the intended bread, and left generally 
at 15 - 35°C for 10-30 minutes (bench time). Subsequently, 
the dough is molded, put into pans, and subjected to final 
fermentation (proofing) generally at 35-45 °C until it expands to a 
certain height. Thereafter, it is baked at 180 - 240°C 
for 10—30 minutes to produce bread. 

The bread produced according to the present 
invention by either method has a large volume and is 
suitably soft, and its interior is characterized by a well 
stretched structure in film form. In addition, the bread 
can be stored for a prolonged period without becoming 

significantly stale. 

Certain specific embodiments of the present 
invention are illustrated by the following representative 
examples and reference examples where refers to wt. %, 



20 



Example 1 



of the glutathione 
.e 1 on 



example shows 
decomposing enzyme 



prepared in Reference 
Ln level 12.1%) in 



br eadmaking . 



Bread was produced according to the following 



steps and proportions: 



30 



35 



Food (containing 
id) 



Baker's Yeast 

Glutathione decomposing 
enzyme identified in 
^ Table L 



200 ml of water 



350 g 
0.5 g 

10 g 



-5- 





10 



15 



Mixing 

I 



Fermentation (28 a C, 4 hrs) 



r High-gluten flour 



Dough mix < 



Skim milk 



140 ml of water 



i 

Floor Time (28°C, 20 min.) 
I 



Bench Time (room temp., 15 min*) 

Molding- 
I 

Proofing (40»C r SO min.) 



(220°C r 25 min.) 
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150 g 
30 g 
10 g 
10 g 
20 g 



20 



The test groups are shown in Table 1/ and -the 
evaluation of the physical properties of the dough during 
process of braadmaking and the quality of the product 



days of storage at 15° C in a sealed package 
shown in Table 2» 



6 
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Table 1 



Test 
Group 


Additive 


Amount of additive (%) 
based on total flour 
(units/kg flour) 


I 


No additive 




II 


Glutathione decomposing 
en2yme (obtained in 
Reference Example 1) 


• 

0.025 (0.92) 


III 




0.05 (1.83) 

• 


IV 


* 


0.1 (3.66) 



Table 2 





Test Group 




r 


11 


III 


IV 


Physical properties (1) 
of dough 

elasticity 


o 


t 

o 


© 


• 


extensibility 


A 


A 


A 


A 


non- s tickines s 


A 


O 


© 


© 


moldability 
Bread, quality 


A 


O 


o 


© 


specific volume (2) 


4.51 


4.55 


4.66 


4.70 


film stretching in inner 
structure 


A 


O 


O 


© 


texture of inner 
structure 


A 


A 


o 


o 


flavor 


O 


o 


o 


o 


relative staleness (3) 


100 

1 


98 


95 


93 


1* Evaluation Standard (argaj 

Very good : © 
Moderate : ^ 


noleptlc 
G< 
P< 


Dor : X 


n by expai 


rts) : 
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2. Specific Volumes measured by the rapeseed dis- 

placement, method 

3. Relative Staleness: measured using a Baker's 

Compressimeter, and compared with the value 
of the control taken as 100. 



With the increase in the amount of the glutathione 
ing enzyme added in the order, Test groups II, XIX 



physical properties of dough, specific volume, inner 
structure and prevention in becoming stale. 



The present example shows the improving effect 
of the glutathione decomposing enzyme on imported low- 
protein flour and domestic low-protein flour in bread- 
making. Procedures similar to those in Example 1 were 



in Example 

1 was replaced by the flour and additives shown in Table 
3 . The- water absorption was effected at the levels shown 
in Table 3. 

The evaluation of the physical properties of the 
dough during the process of breadmaking and the quality of 
the product after two days of storage is shown in Table 4. 
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* Table 4 




Note) Evaluation Method: Same as in the case of Table 2. 



The imported low-protein flour 
low-protein flour gave very poor results in both physical 
properties of the dough and the quality of the product when 



by the 
mixing 



of 0.1% glutathione 
of the dough 



degree of b ec oning stale 



increased, the dough 

Lcvolume-, inner struc- 
considerably isproved* 



on these kinds of flour were 

flour shown in 



than the effect on 
a L 



t 



• 
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Example 3 

The present example shows, as examples of combi- 
nation of the glutathione decomposing enzyme and other 
improvers, effects of combined use with calcium stearyl 
5 lactylate (CSL) which is widely used in breadmaking and 
with phospholipase A the improving effect of which had , 
been discovered by the present inventors- As the phos- 
pholipase A preparation, pig pancreatic phospholipase A 
(produced by Sigma Co-) was used. As the flour, high- 

10 gluten flour (protein level 12*1%) was used* -Procedures 
similar to those in Example 1 were repeated except that 
the glutathione decomposing enzyme shown in Table 1 in 
Example 1 waa replaced- by the additives in Table 5. 

The evaluation of the physical properties of the 

15 dough during the process of breadmaking and the quality, of 
the product after two days of storage is shown in Table 6. 

As compared with the case where the glutathione 
decomposing* enzyme alone was added, the use of the gluta- 
thione decomposing enzyme with CSL or phospholipase A 

20 further enhanced the physical properties of the dough and 
the quality of the product* In particular, the synergistic 
effect on the specific volume and staling prevention was 
great* 
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Table 5 




-12- 
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Table 6 







• 


Test 


Group 






I 


IX 


III 


IV 


V . 


VI 


Physical prop 
of dough 

elasticity 


erties 


w 


(Si 


A 


o 


© 


© 


extensibil 


ity 


A 


A 


© 


o 


© 


o 


nan— sticki 


ness 


A 


© 


A 




© 


© 


moldabilit 
Bread quality 


y 


A 


© 


O 


© 


© 


© 


specific v 


olume 


4.56 


4.75 


4.65 


4.68 


4.80 


4.94 


film stret 
.inner stx 


.ching in 
uctuze 


A 


© 


o 


© 


© 


© 


texture of 
structure 


: inner 


A 


o 


© 


o 


© 


© 


flavor 


t 


o 


o 


A 


o 


A 


O 


relative a 


;talenes3 


100 


93 


88 


89 


79 


77 


Note) Evaiua 


.fcion methc 


3d.; 5a 


me as- 


in tS 


ie case 


of Tab 


ile 2. 



Example 4 

The present example shows examples of the addition 
to flour* Procedures similar to those in Example 1 were 
repeated except that the glutathione decomposing enzyme 
shown in Table 1 in Example 1 and the high-gluten flour 
in the sponge mix therein were replaced by high— gluten 
flour containing glutathione decomposing enzyme shown in 
Table 7_ 

The evaluation of the physical properties of the 
dough during the process of breadmaking and the quality of 
the product after two days of storage is shown in Table 3. 
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Table 7 



Test 
group 

X 
II 



Additive 



No additive 

High-gluten flour containing 0.05% 
glutathione decomposing enzyme (1.83 units/ 
kg flour) obtained in Reference Example 1 

High-gluten flour containing 0.1% 
glutathione decomposing enzyme (3.66 units/ 
k * . flour * obtained in Reference Example 1 



Table 8 



Physical 
of dough 



moldability 



A 

o 

100 



Note) Evaluation, method: Same 



o 



4.46 



Test Group 




O 

o 

4.58 

o 
o 
o 

96 



III 






4.64 




o 
o 

93 



as in the case of Table 2. 
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Similarly to the case of the separate' addition 
of the glutathione decomposing enzyme in Example 1, the 
physical properties of the dough and the guality of the 
product were improved in Test groups II and III, as com- 
pared with Test group I. 



e 5 



In the present ex simple, as one example showing 
use of the glutathione decomposing enzyme f the glutathione 
10 decomposing enzyme obtained in Reference Example 1 was 

* 

added to prepare the mixture of the ingredients shown in 
Table 9. As a control, the mixture of the ingredients 
shown in Table 9 except the glutathione decomposing enzyme 
was used, and bread was produced by the straight dough 
15 method. 

The evaluation of the physical properties of the 
dough during the process of breadmaJcing and the quality 
of the product after two days of storage is shown in 
Table 10 . 



20 





Mixing- ratio (%) 


High-gluten, flour 




87.55 


Refined sugar 




4.00 


Salt 




1.75 


Shortening 

• 




4.00 


Yeast food ( containii 


ig ascorbic acid) 


0.10 


Milk powder 
Defatted soy bean po* 


rder 


2.00 
0.50 


Glutathione decompose 


jag enzyme 


0.10 


(obtained in Refer enc 


:e Example 1) 

• 





25 



30 



15 
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Table 10 




Also in the case of the straight dough method, 
as in the case of the sponge and dough method, better 
results were obtained with the mixture of the ingredients 
shown in Table 9 including the glutathione decomposing 
enzyme obtained in Reference Example 1 in both the physical 
properties of the dough and the quality of the product as 
compared with the control. 

Example 6 

The present example shows the influence of L— 
glutamic acid, cystine and glycine produced by the action 
of the glutathione decomposing enzyme on the production of 
bread. Using high-gluten flour (protein level 12.1%) as 
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flour, procedures similar to those in Example 1 were 
repeated except that the glutathione decomposing enzyme 
shown in Table 1 in Example 1 was replaced by the addi- 
tives shown in Table 11* 

The evaluation of the physical properties of the 
dough during the process of breadmaking and the quality 
of the product after two days of storage is shown in Table 
12. 

With the L-glutamic acid and glycine, the 
improving effect on breadmaking was not observed. With 
the cystine, although, some improving effect was observed 
on the specific volume and the inner structure, the 
physical properties of the dough were not improved and 
moreover, the improving effect was smaller as compared 
with the glutathione decomposing enzyme. 



Table 11 



Test 
group 


Additive 


Amount of addi- 
tive [ppm] based. 
on total flour 


I 


No* ai 


iditive 






IX 


Glut 


at h tone c 


lecamposing" 


1000 




enzyi 


ne ( ob tad 


jied in 


(3.66 units/kg flour) 




Refa 


rence Exa 


mxple 1) 




ni 


n-Gii 


titamic ac 


:id 


20 


IV 


L-Cy 


s tine 




20 


V 


Glyc, 


ine 




20 


VI 


L-Gl 


atamic ac 


:id 


20 




L-Cy 


s tine 




20 




Glyc 


ine 




20 

* 
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Table 12 





Test Group 




r 


n 


III 


IV 


. V 


VI 


Physical properties 
of dough 














elasticity 


o 


® 


o 


o 


o 


o 


extensibility 


A 




A 


A 


A 


A 


non— stickiness 


A 




& 


A 


A 


A 


moldability 
Bread quality 


A 


® 


A 


A 


A 


A 


specific volume 


4.55 


4.71 


4.53 


4.64 


4.55 


4.66 


film stretching in 
inner structure 


A 


® 


A 


o 


A 


o 


texture of inner 
structure 


A 


o 


A 


A 


A 


A 


flavor 


O 


o 


O 


O 


O 


O 


relative staleness 


io a 


9.3 


ioi- 


93 


99 


97 



10 



15 



Note) Evaluation method: Same as in the case of Table 2 



la this 
kidney from which the 
and 2.5 I of acetone 
followed by 



Reference Example L (Process f ozr the Production of the 
20 Glutathione Decomposing Enzyme) 

Example , 500 g of a fresh pig 
fat part had been 
cooled to -20 °C was 

for 10 minutes* 
wets filtered with 
and filtered with 

volume) of acetone cooled to -20°C. 
dried in vacuum, and powdered* 
Thus. 84*4- g of a crude enzyme powder was obtained from 
30 500 g of the pig 



times using 3 I (total 



18 
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10 



IS 



20 



[Measurement of Y-Glutamyl Transferase Activity] 

The glutathi one-decomposing activity can be 
expressed by the activity of y-glutamyl transferase, a key 
enzyme for glutathione decomposition. 

The activity was measured by reacting ^-glutamyl- 
p-nitroanilide as a substrate with, the en2yme and colori- 
metrically determining p-nitroaniline produced by an 
enzymatic reaction at a wavelength- of 410 nm. 

One ml of am enzyme dispersion obtained by dis- 
persing the crude enzyme powder prepared in the present 
reference example in water at a concentration of 0.01-0.2% 
was previously warmed at 30°C for 5 minutes. Then, one ml 
of a substrate [10 mM Y-glutamyl-p-nitroanilide / 0.2 M 
acetate buffer (pH 5.5) or 0,2 M tris-hydrochloric acid 
buffer (pH 9-0)] also previously warmed at 30 °C was added 
to the enzyme dispersion r and the enzymatic reaction was 
carried out at pH 5.5 or pE 9.0 at 30°C. Exactly ten 
minutes laterv the reaction was- stopped, by addition of 2 
ml of 20% acetic acid. After- centrifugation,- the produced 
p-nitroaniline was colorimetrically determined, at a wave— 
.length of 410 nm. 



enzyme which, produces 1 u mole of p-nitroaniline in one 



sent enzyme preparation, is shown in Table 13 



Table 13 




pH 5-5 - 30*C 
pHL'9.0 - 3Q*C 



3.56 
SI. 2 



19 
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[Confirmation of Decomposition of Glutathione- 
by the Enzyme Preparation] 

* ~ sm ~ •■ * . * 

■ The reactivity of the present enzyme preparation 

[with glutathione was determined by reacting reduced gluta- 
thione as a substrate with the enzyme, separating the 
enzymatic reaction product by thin, layer chromatography, 
/and dete rmin i n g the intensity of color developed with 
ninny drin. 

The crude enzyme powder prepared in the present 
reference example was dispersed in a 1/30 M acetate buffer 
(pH 5.5) at a concentration of 0.2-4%. To 1 ml of the 
dispersion was added 1 ml of a substrate [4 mM reduced 
glutathione/ 1/30 M acetate buffer (pH 5.5)]/ and the 
enzymatic reaction was carried out at pH 5.5 at 30°C. 
;Four hours later, the reaction was stopped by heating in 
j boiling water for 10 minutes. Then, 2 ul of the reaction 
j mixture was spotted on a silica gel thin layer plate, and 
developed with n-butanol — pyridine — water (1:1:1 v/v) . 
After termination of the development, the plate was dried 
in air, and caused to develop a color using a ninhydrin 
reagent. Bach spot was identified, using a standard amino 
acid reagents 

The reduced glutathione decomposing activity of 
^tbe- present enzyme preparation is shown in Table 14. 

As shown, in Table 14, by the reaction at an 
\ enzyme concentration of 1% (enzyme / substrate ratio by 
weight r S.2) , pH 5*5 and 30°C for 4 hours, the reduced 
glutathione has been completely decomposed to the consti- 
tuting, amino acids, namely, H-glutamic acid, L-cystine and 
glycine by the actions of glutathione oxidase, y-glutamyl 
transferase and cysteinyl glycine dipeptidase. 
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Table 14 





Enzyme Concentration 
Reaction Mixture (%) 


in the 

i 
1 
1 


0 


0.4 


1 


Reduced Glutathione 
L-Glutamic Acid 


+++ 


+ 


t 1 1 


Glycine 




++ 




L-Cysteine 




< 




I»-Cystine 

* 









10 Note) Explanation of Symbols 

Detected abundantly -M-r Detected 

+ : Detected very slightly Not detected 



Reference Example 2 (Determination of Glutathione in 

Flour) 

15 The present reference example describes the 

method for the determination of glutathione in flour and 
the glutathione decomposing- activity of the glutathione 
decomposing enzyme on flour dough. 



[Method for Determination of Glutathione in- Flour] 
20 This determination method comprises extracting 

glutathione from flour, reducing it, reacting it with S/S 1 - 
dithio-bis— (2-nitrobenzoic acid), and separating and 
quantitatively determining it by high performance liquid 
chromatography . 

25 First, 3 ml of 0.2 M sodium chloride was added 

to 1 g of flour* The mixture was stirred for extraction 
for 5 minutes, and the residue was removed by centrifuga— 
tion. 20 ul of 0.2 M dithiothreitol [solution in 0.5 M 
phosphate buffer (pH 8.0)] was added to 1 ml of the super- 

30 ' natant, and after reduction of the oxidized glutathione 
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IS 



20 



at room temperature, 0.1 ml of 0.2 M 5, 5 '-dithio-bis- (2- 
nitrobenzoic acid) [solution in 0.5 M phosphate buffer 
CpH 3.0)] was added, and reacted with the reduced gluta- 
thione. After completion of the reaction, 0.5 ml of 2.5% 
zinc sulfate and 0.5 ml of 0.15 fit barium hydroxide were 
added to precipitate and remove the concomitantly extracted 
protein. Then, 80 ul of formic acid was added to 1 ml of 
the supernatant from which the protein had been removed. 
After stirring, the unreacted 5, 5 '-dithio-bis- (2-nitro- 
benzoic acid) was extracted and washed with 1 ml of water- 
saturated ethyl acetate. Washing with the water-saturated 
ethyl acetate was repeated four times. 10 ul portion was 
taken from the washed aqueous layer part, and glutathione 
was separated and quantitatively determined using high 
performance liquid chromatography. Separately, a standard 
glutathione solution was prepared and. treated similarly, 
and a calibration curve was prepared. The high perfor- 

chromatography was carried out using a 

ran) , and as the mobile 
r 0.025 M ammonium formate. - methanol (9 ; 1). 

Examples of the results of determination of 
glutathione in flour by the present method are shown in 



NUCLEOSZL 10-C ig column (4.5x250 



Table 15 



Flour 


Glutathione Content [ppm] 


Domestic flour A 


32.5 

• 

43.6 


Dii rustic flour B 
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[Decomposing Activity of the Enzyme Preparation, upon 
Glutathione in Flour] 

t 

In order to examine the decomposing activity of 
the glutathione decomposing enzyme preparation prepared in 
Reference Example 1 upon glutathione in flour, flour dough 
was prepared and the glutathione was determined* 

The flour dough was prepared by adding 30 ml of 
water and 50 mg (0.1% based on flour) of the crude enzyme 
powder prepared in Reference Example 1 to 50 g of flour 
and mixing for 2 minutes* The dough was freeze-dried 

m 

either immediately after the mixing or after standing at 
30°C for 4 hours / and assayed for the glutathione by the 



glutathione assay of the flour 
decomposing enzyme are 



The results of the 



dough 
shown 



in Table IS* 



30«C for 4 hours, but by 

present in 



Table 16, in the case where 
was incorporated, the 
without the reaction at 
reaction, about 70% of the 



Table Iff 
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Glutathione 
Decomposing 
Enzyme 


Reaction at 
30°C for 4 
hrs- 


Glutathione 
Content 
Cppm] 


Flouar 






32.5 


Dough 






34.1 








30.2 






+■ 


27.9 






+- 


3.3 
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CLAIMS 

1 . A bread improver composition characterised in that it 
contains as an active ingredient a glutathione decomposing enzyme. 

2. A composition according to Claim 1 , characterised in that 
5 it contains a glutathione decomposing enzyme and phospholipase A. 

3. A composition according to Claim 1 or 2 characterised 
in that it comprises an admixture of said glutathione decomposing 
enzyme and phospholipase A, if present, with at least one of the 
following: wheat flour, a flour oxidising or reducing agent, 

10 or an emulsi'fier. 

A. A dough comprising wheat flour and one or more of the 
following in admixture therewith: salt, sugar, shortening, yeast 
food and yeast, and containing an improver, characterised in that 
the improver is or comprises a glutathione decomposing enzyme 

15 present in an amount of from 0.5 to 20 units per kilogram of flour, 

5. A dough according to Claim A, characterised, in that 
the improver also comprises phospholipase A present in an amount 
of from 10 to 400 units per kilogram of flour. 

6. A method of making bread which comprises making and 
20 baking a bread dough containing an improver, characterised in 

that the improver is or comprises a glutathione decomposing enzyme. 

7. A method according to Claim 6, characterised in that 
the glutathione decomposing enzyme is present in the dough in 
an amount of from 0.5 to 20 units per kilogram of flour. 

/ 

-24- 



0132289 



8. A method according to Claim 6 or 7 characterised in that 
the improver also contains phospholipase A. 

9. A method according to Claim 8 characterised in that the 
phospholipase A is present in the dough in an amount of from 10 

5 tD 400 units per kilogram of flour. 

10. A dough according to Claim 4 or 5 f or method according 
to Claim 5, 6, 7 or 8, characterised in that the flour is a low- 
protein wheat flour containing less than 12? by weight protein. 
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